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@National

Semiconductor
100142

General Description

The 100142 is a 4 word by 4-bit Content Addressable Mem-
ory (CAM). Reading is accomplished when an address se-
lect input (Ag, A7, Ag, Ag) 1Is LOW and the write strobe input
(WS) is HIGH. The corresponding stored word appears on
the data outputs (Qp~Qj3). Writing can be performed to indi-
vidual bits of a word or to the whole word. (A LOW on an
address select input enables a 4-bit word.) A LOW on a bit
mask input (MKp, MK{, MKo, MK3) enables a bit within all
four 4-bit words. Write data is presented on the data inputs
(Do, D4, D2, Dg) and is latched into the addressed bit latch
when the write strobe input (WS) is LOW. Hence, the bit

4 x 4-Bit Content Addressable Memory

Not Intended For New Designs
T-4¢€~23-3)

mask inputs are used to seleglively store data bit-wise with-
in an addressed word. During writing, the data mput word is
simultaneously compared t6 each of the stored memory
words. A search/compare i$ parformed by placing a LOW
on the bit mask inputs and pressnfing a data pattern to the
data inputs. Corresponding to the bit mask inputs, the match
outputs (Mp-Mg) go LOW if a data bit of the pattern
matches the respective stored bit. A HIGH on any bit mask
input forces & LOW on the respective match output. Each
input has a 80 kQ (typical) pull-down resistor to VEE.

Ordering Code: see sections

Logic Symbol

TL/F/9857-3

Connection Diagrams

24-Pin DIp
N

0,10 15f~0y
01 14

TL/F/9857-1

—] 0, . Pl Names Description
I o MKo~MKg Data Mask Inputs
o, =

oo G- Ag-Ag Address Inputs
— s a - Do-D3 Data Inputs

—]a Qo e WS Write Strobe Input
—A M= Mo-Ms Match Outputs
—* e Data Outputs

24-Pin Quad Cerpak

Ao Ap WSV Ay Ay
L1 111
24 23 22 21 20 19

7 8 ¢ 10 11 12

BV
Mz M3 VecVeea Qs Qp
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100142

Logic Diagram

TL/F/9857-5
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Truth Table
Operation — Inputs Flip-Flop Outputs
WS Aj Dj MK;
Ws Ag Do MKo
Ay D, MKy
Az D2 MKz
Ag D3 MK3
Write X H X X
Disabled X L X H
Write L L H L
L L L L
Read H L X X
H L X X X
Match e
Masked H X X H on NC L X
Match Not H L H L ' H L
Satisfied H H H L H L
H H L L H L
H L L L H H
Match H L H L L H
Satisfied H H H L L L
H H L L L L L
H L L B L L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care

WS = wnte Strobe
A, = Address tor ith Word
Dy = Data for jth Bit

NC = No Change from Pravious State

b

MK, = Data Mask for jth Bif "
H = Mask

Qj = Cell State for ith Word, jth Bit

M, = Maid Dbt of ith Word
";;* Trug~ e
Q = Bata Quiput of jth Bt

e
Qn~j % Previous Cell-State
RS T [
- :

3

MR
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5| Absolute Maximum Ratings

?_ Above which the useful life may be impaired. (Note 1)
if Military/Aerospace specified devices are required, Case Temperature under Bias (Tc) 0°Cto +85°C
please contact the National Semiconductor Sales Vg Pin Potential to Ground Pin —7.0Vto +0.5V
Office/Distributors for availability and specifications. Input Voltage (DC) . Veg to +0.5V
Stor.age Temperature ~65'Cto +150°C Output Current (DG Output HIGH) k‘; . —50mA
Maximum Junction Temperature (T ) +150°C Operating Range (Note 2) o —{&.‘?V to —4.2V

s s
o e

i i

5

DC Electrical Characteristics TN
Veg = —4.5V, Voo = Vcca = GND, Tg = 0°C to +85°C (Note 3) . vl

" Conditions (Note 4)

o

Symbol Parameter Min Typ Max Units
VoH Qutput HIGH Voitage —1025 —955 —880 mv ﬁgl,%ﬁvm (Max) Loading with
VoL Output LOW Voltaga _1810 | —1705 | —1620 20 Ve 500 to —2.0V
VoHe Output HIGH Voltage ~1035 . Vin = ViHptie Loading with
_ or Vi (Max) 500 to —2.0V

VoLe QOutput LOW Voltage 1610 N
VIH Input HIGH Voltage = _ A&i; i i Guaranteed HIGH Signal

1165 880 {,g“mv g for All Inputs
Vi Input LOW Voltage _ e P | Guarantead LOW Signal

1810 1475 1N | forAll inputs
TR Input LOW Current 0.50 e T 1EViIN = Vil (vin)

DC Electrical Characteristics
Ve = —4.2V, Voo = Voca = GND, Tg = 0°C to +85°C (Nete 3)

Symbol Parameter Min Typ <R g@yﬁs Conditions (Note 4)
VoH Output HIGH Voltage —1020 870, Y. VIN = ViH (Max) Loading with
VoL Output LOW Voltage —1810 —1605 or Vi (Min) 50 to —2.0V
VoHC Output HIGH Voltage —1030 - i, mv ViN = ViH (Min) Loading with
VoLc Output LOW Voltage IS e~ 1595 0r ViL (Max) 500 to —2.0V
ViH Input HIGH Voltage 11 50«1 < ; i; 870 Yy Guaranteed HIGH Signal
= e for All Inputs
ViL Input LOW Voltage 1810 R R 1475 mv Guaranteed LOW Signal
for All Inputs
IiL Input LOW Current T 050 . pA ViN = VIL (M)
DC Electrical Characteristics -
VEg = —48V,Vce = Veea = GND, Tg = 0"(3*;& +85°C (Note 3)
Symbol Parameter e Typ Max Units Conditions (Note 4)
Vou Output HIGH Yeitage —1035 —880 ViN = VIH (Max) Loading with
T mv Y 500 to —2.0V
VoL OutputtOW Veitage’ —1830 —1620 OF VIL (Min) 0 —2.
VoHe Output HIGH Vettage © | —1045 VIN = VIH (Min) Loading with
— mv v 509 t0 2.0V
Voic Output LOW Valtags:< —1610 OF VIL (Max) -
VIH Input HIGH Voltage:- 1165 —880 mv Guaranteed HIGH Signal
. for Ali inputs
iL s frnst LOW Voltage _1830 _ 1490 mv Guaranteed LOW Signal
: ¢ for All Inputs
e e ‘ Input LQVV Current 0.50 PA VIN = VIL (Min)

Note 1: mmaxm.m ratings are those vaiues beyond which the device may be damaged or have its useful Ife impaired. Functional operation under these
condrtions i3 ket implied,
Note 2: Parametric values spectfied at —4.2V to —4.8V.

Note 3: The specified imits represent the “worst case" value for the parameter. Since these “worst case” valuss normally occur at the temperature extremes,
additional notse immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

Note 4: Conditions for testing shown in the tables are chosen to guarantee operation under “worst case” condiions.
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DC Electrical Characteristics 2
VEE = —4.2V to ~4.8V unless otherwise specified, Voec = Veca = GND, Tg = 0°Cto +85°C 3
Symbol Parameter Min Typ Max Units Conditions
/™ Input HIGH Current VIN = VIH (Max
All Inputs 200 A o M
leg Power Supply Current —288 —190 —114 mA ' Inputs Open

Ceramic Dual-In-Line Package AC Electrical Characteristics " -
Vee = —4.2V 10 —4.8V, Voo = Voo = GND

Symbol Parameter Tc=0cC Tc = +25°C Tc = +€5°c Units Kﬂ?l“w{;nditlons
Min Max Min Max Min -Max

tap Address to Data Out 1.20 4.40 1.20 4.30 1.205° -#4.50 ns | Figures2and 3

tom Data In to Match Out Time 1.60 3.70 1.60 3.60 1.60° 380 . ns

tMm Lﬂ::i';l',[‘ ;:a:fﬁg?fﬂme 120 390 | 120 390 | 120 400 { “ns Faures

top Data In to New Data Out 1.70 440 170 440 1 170 460 ns

two Write to New Data Out 250 540 | 250 528 | 280 510 ns

tAMm Address to Match 2.50 4.60 2.50 5@6 250 ++4.90 ns Figure 2

MD Mask to Data 220 490 | 220 480 220 7 500 ns

twsm WS to Match 280 490 | 280 480°}.880; 5.10 ns

tw Wirite Pulse Width 1.30 1.30 180 ns

tas Address Setup before Write Time 1.40 1.40 1.40 ns

tAH Address Hold after Write Time 1.40 4 1.40 1.40 ns

tos Data In Setup before Write Time 0.60 i i%;&ﬁo 1 o060 ns Figure 1

toH Data In Hold after Write Time 1.10 140, 7> 1.10 ns

tMH Mask In Hold Write Time 2.50 250 " 2.50 ns

tMs Mask In Setup Write Time 1.10 -7 . 1.10 1.10 ns

gt‘*: ;(r)izsg%%z/lm:oes 10.20% o?q 230 [ 050 230 | 050 230 | ns | Figure2

Pt
thes

Cerpak AC Electrical Character&t;gg e

VEe = —4.2V1to —48V, Voo = Veea =
$ Tc =0C Te = +25°C Tc = +85°C

Symbol Parameter L Units Conditions
" Min Max Min Max Min Max

tap AddresstoDataOut " ..J 120, 420 | 120 410 | 1.20 430 ns | Figures2and 3

tom DatalntoMatchOutTime =] 188° 350 | 160 340 | 1.60 460 | ns

tm Mask In to “Enable 41320 370 | 120 370 | 120 380 | ns | 0%°
Partial” Match Out Time o ’ i : ’ :

top Data In to New Data Qut 1.70 4.20 1.70 4.20 1.70 4.40 ns

twp Wirite to New-Data Out: 2,50 520 2.50 5.00 2.30 4.90 ns

tam Address toMatch ..~ * 2.50 4.40 250 440 | 250 4.70 ns | FigueZ2

tMD Mask to Data ', 2.20 4.70 2.20 4.60 2.20 4.80 ns

twsMm WStoMatch "« - 2.80 4,70 2.80 4,60 2.80 4.90 ns

tw Write Pulse Width ’ 1.20 1.20 1.20 ns

tas Address Setup before Write Time 1.30 1.30 1.30 ns

taH Address Hold after Write Time 1.30 1.30 1.30 ns

tbs .| Data In Setup before Write Time 0.50 0.50 0.50 ns Figure 1

toH - Data In Hold after Write Time 1.00 1.00 1.00 ns

tMH Mask In Hold Write Time 240 2.40 240 ns

tms Mask In Setup Write Time 1.00 1.00 1.00 ns

gh': Z{;Zst'g%%;:n:o% 10.20% 050 220 | 050 220 | 050 220 | ns | Fgue2
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S| Switching Waveforms
[ =]
Lo
u 0701 ns —->| 0720.1ns
A SCOPE 105V
':Ii CHAN A +
INPUT 7
— RAr i
Vee ?.».W—M i +0.31V
- tPHL: v P
NON-INVERTING &
PULSE A o by SCOPE
GENERATOR|™ \ / TEST h CHAN B
I T
= L Rr
- OUTPUT  tpLn—>]
VEE -
TL/F/9857-6
FIGURE 1. AC Test Circuit
Note:
Ve, Vooa = +2V, Vege = —25V Y H_’l
L1, L2 and L3 = equal length 502 impedance lines s’
Ry = 509 terminator wnternal to scope e TL/F/9867-7
Decoupling 0.1 pF from GND 1o Ve and Ve Outm Rlse a;gl Fall Times and Waveforms
All unused outputs are loaded with 5002 to GND PN E?s: :
CL = Fndure and stray capacitance < 3 pf T
- *E
|
ADDRESS 50%
— \ =
50%
R WA S
twp—> —»| D |-
F A S WS SRR S ‘
7
(NEW DATA) -\-so%
L
TL/F/9857-8
FEFIEEEAN
<0 v
i R
S W
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Switching Waveforms (continued) 2
e _— o

N - . \ /
ADDRESS 50% DATA IN
\\—
—| iap |- —bl tap [« -——toM——»|
DATA OUT

MASK OUT BIT
MASKIN COMPARE FOR

N
ONEOQORMOREBITS X% b

- oy
TL/F/9857-9 < tan—> g

FIGURE 4. Read Mode Waveforms

App[ication MATCH OUTPUT
The 100142 is an 1deal choice for the register file unit of a o TL/F/9857-10
bit-shice processor, Figure 5 shows the configuration of four FIGURE 5. Search Mode Waveforms

100145s into a 16 x 16 register file. The write enbles (WE+,
WE)) and output enables (OE+, OEy) are configured to al-
low access 10 one array of sixteen 16-bit registers or two
arrays of sixteen 8-bit registers. Simultaneous read and
write addressing is made possible with separate buses.
Also, reading and then writing to the same address is easily
and efficiently done by tying one write enable to an output
enable.

YB15-YB12 YB11-YB8 YB7-YB4 YB3-YB0

= TRE Jl !

WE1WEZ D3-D0 MR D3-DO D3-D0 D3-D0
:‘> AWo AWo AWo AWO
aw3 AW3 AW3 Aw3
F100145 F100145 F100145 F100145
’—r—> ang A a0 ° r—:‘-'> a0 © a0 O
AR3 AR3 AR3 F> AR3
OFE10E2 Q3-Q0 Q3-Go Q3-Q0 a3-ao

o] [ 11 | ]
)

- 4 4
OB15-0B12 0B11-0B8 0B7-0B4 083-080

TL/F/9857-11
FIGURE 5. 16 x 16 Register File (Two 16 x 8 Register Files)
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